C ommunity-acquired pneumonia (CAP) is a widespread disease with important implications for health-care systems worldwide. For industrialized countries, CAP represents the leading cause of death due to infectious diseases. 1, 2 The incidence of CAP in Europe ranges from 1.6 to 10.8 per 1,000 adults per year, but to our knowledge, exact figures are available only for Finland, Spain, and the United Kingdom. 3 Based on the German government health report, the annual number of CAP infections in Germany is estimated at 1.4 million, with approximately 230,000 patients requiring hospitalization. As such, the number of patients hospitalized with CAP is higher than with other widespread diseases, such as myocardial infarction (132,000 hospital admissions) and stroke (162,000 hospital admissions). In 2001, the mortality due to CAP amounted to 16 ,900 patients and represented 2.0% of all deaths in Germany, with CAP taking the ninth position for death due to all causes. 4 CAP is associated with a significant use of health-care resources, primarily due to its high incidence. In 1997, the total direct and indirect costs of pneumonia in Germany were estimated to be $1.64 billion, of which $983 million were direct costs and $656 million were indirect costs (eg, losses claimed by employers). Outpatient treatment costs, consisting of drug acquisitions of $32.8 million and treatment costs of $45.9 million, were comparably low. Costs due to inpatient treatment (estimated at $896 million) account for 90% of the direct costs and therefore represent a considerable burden to the healthcare system. In 2004, Germany introduced the diagnosis-related group for the reimbursement of hospitals in the statutory health insurance system. To this date, reimbursement was paid on a lump sumper-day basis. From the perspective of the hospital, any means of reducing economic costs per case is of great interest. The treatment of CAP with a fluoroquinolone leads to faster resolution of the infection and its associated signs and symptoms when compared to nonstandardized or combination (␤-lactams and macrolides) therapies. In two studies, patients receiving fluoroquinolone therapy had their hospital stay shortened by approximately 1 day. 5, 6 Since the length of hospital stay is an important variable affecting treatment costs, shortening the length of stay may influence the overall cost-effectiveness of the therapy.
A recently published study 7 provided initial insight into the actual costs of CAP therapy. However, this study evaluated treatment costs on the basis of officially registered fees of the health-care service and was restricted to one area in Spain. In addition, this study used data from 1993 to 1995 and severity criteria that were published 2 years later, and costs could only be established retrospectively. 8 Total costs associated with the treatment of patients hospitalized with CAP have not been evaluated systematically, and the relative contribution of single cost factors such as treatment and hotel costs are currently unknown. This prospective cohort study therefore assessed all costs associated with the treatment of patients hospitalized with CAP. The study also evaluated the influence of fluoroquinolone therapy on the overall cost-effectiveness of CAP treatment.
Materials and Methods
The study was conducted as a cohort study with a naturalistic design in 22 community hospitals in Germany. The study design was open, active controlled, and prospective. Five hundred eighty patients were enrolled from January to July 2003. Pneumonia was defined as a new pulmonary infiltrate together with symptoms and signs of a lower respiratory tract infection. Patients were included in the study if they received at least one dose of IV antimicrobial drug and in the absence of any of the following exclusion criteria: (1) age Ͻ 18 years, or pregnant or lactating/ breast feeding; (2) hospital admission within the last 2 weeks; (3) participation in a clinical trial during the period of observation; (4) pneumonia as an expected terminal event of a severe chronic disabling comorbidity; and (5) discharge from the hospital at the patient's request.
The study design was approved by an ethical committee (University of Freiburg, Germany). Informed consent was judged not to be necessary since there was no intervention to the physicians' treatment decision. Patients were observed in two cohorts: the first cohort was comprised of patients who received initial IV therapy with moxifloxacin (cohort M); the second cohort consisted of patients who had received any other initial IV antibiotic (cohort S). To reduce possible bias by selective recruitment and therapy in and between hospitals, we only documented patients of one cohort per hospital and included only the first 30 consecutive patients meeting the inclusion criteria.
Data Collection and Evaluation
All patients were assessed on hospital admission and during follow-up, according to a standardized data sheet. In this study, the following parameters, recorded on hospital admission, were evaluated: date of presentation (month, year); age; gender; height; weight; smoking habits (current smokers or ex-smokers Յ 1 year); comorbidity; mode of hospital admission; residence in nursing home; duration of symptoms; clinical symptoms (body temperature, respiratory rate, heart rate, arterial systolic and diastolic BP, pneumonia-associated confusion, ie, disorientation with regard to person, place, or time that is not known to be chronic, stupor, or coma); blood gas analysis (pH, Pao 2 , Paco 2 ); chest radiography (number of lobes affected, pleural effusion); laboratory parameters (hematocrit, BUN, sodium, blood glucose); and ICU admission and/or mechanical ventilation. The following three end points were defined: hospital discharge, conclusion of the inpatient treatment due to CAP, and death. Efficacy of the therapeutic regimen was graded by the treating physician. Clinical success was defined as the disappearance of signs and symptoms related to the infection. Clinical failure was defined as the requirement for additional systemic antibacterial therapy for pneumonia, and/or the requirement for intubation and mechanical ventilation because of clinical worsening after at least 48 h of study treatment. Clinical response was rated as not assessable if the treating physician was unable to assess the signs and symptoms because of lack of information or interference of the assessment by concomitant medical or surgical conditions. For comparison of pneumonia severity within cohorts, the pneumonia severity index (PSI) was calculated for each patient on admission. The PSI, as defined by Fine and coworkers, 8 is a validated index compiled with the variables of age, gender, comorbidity, vital sign abnormalities, as well as several laboratory, blood gas, and radiographic parameters. The PSI results in a five-class point scoring system reflecting an increasing risk of mortality.
Microbiology
In order to not influence overall costs, requests for microbiological evaluation were left to the discretion of the treating physician. Therefore no standardized microbiological workup was recommended or performed.
Cost Calculation
All cost calculations were performed by economists on the basis of the case report forms and a standardized hospital controller interview (C.E.). Direct costs were defined according to Drummond and associates 9 as category I (organizing and operating costs within the health sector). Total costs consisted of quantity aspects and the charge per measure. For each patient, the quantity of the type and number of diagnostic and therapeutic measures, the administered drugs, the medical devices, and the duration of medical care by physicians, nurses, medicaltechnical staff, and physiotherapists were documented by the responsible physician. In addition, the empiric average of a standard treatment was documented to calculate the costs of the diagnostic and therapeutic measures separately for the intensive and the regular care unit. These average durations were multiplied by the staff costs per hour of the respective responsible staff.
Based on the costs of the medical and the nursing staff per hour, the specific costs of care per patient were determined by multiplication of the average daily duration of care per patient, by the number of days spent in the respective unit. Specific hotel costs per patient were calculated by the Institute of Empirical Health Economics, Burscheid, Germany. Analyses of hospital costs were blinded; therefore, no interhospital differences can be disclosed here. Total costs were calculated from the following cost factors comprising the listed single positions.
Diagnostic Measures: Diagnostic measures included auscultation; percussion; chest radiography; microbiology, including resistance, serology, and antigen testing; bronchoscopy, including costs for biopsy and lavage; pulmonary function testing; blood gas analysis; and ECG.
Therapeutic Measures (Excluding Drug Therapy): Therapeutic measures included inhalation therapy, supplemental oxygen, and physiotherapy, including mobilization.
Drug Acquisition: Drug acquisition included all drugs indicated by the treating physician to be necessary for treatment of CAP.
Hotel: Hotel costs included estimated costs per day and patient, administration, housekeeping (eg, gas, electricity), and food for regular wards and ICUs.
Staff: Staff included physicians, technical staff, physiotherapists, and nurses for regular wards and ICUs.
All costs have been converted from Euros (€) to US dollars on the basis of the exchange rate on April 1, 2003 (1 € ϭ $1.0925). Calculated values have been rounded.
Statistics and Sample Size Calculation
The primary objective of the study was the evaluation of the overall economic costs associated with the inpatient treatment of CAP patients. The secondary objectives of this study were the evaluation of the efficacy of CAP therapy, length of hospital stay, and mortality. Primary and secondary outcome variables were compared between cohort M and cohort S.
All data were analyzed and processed using statistical software (Statistical Package for Social Sciences, Version 10.01; SPSS, Chicago, IL) on a Windows XP operating system (Microsoft; Redmond, WA). Statistics not provided by this software package were calculated using MedCalc software (version 7.0.0.2; MedCalc Software; Mariakerke, Belgium). Results are expressed as frequencies or as mean Ϯ SD unless indicated otherwise. The test was used to compare proportions, and Student t test was used to compare means. All continuous variables were tested for normal distribution using the Kolmogorov-Smirnov test. For variables in which this test indicated nonnormal distribution, the Mann-Whitney U test was employed for comparison, and median, minimum, and maximum values were reported. Logistic regression was employed for multivariable testing of factors associated with mortality. Linear regression for multiple variable testing of costs included known contributors such as length of hospital stay and ICU admission together with PSI class and the type of initial antibiotic therapy (cohort M vs cohort S). All multivariable analyses used a forward model (p[in] ϭ 0.05 and p[out] ϭ 0.10 as inclusion and exclusion criteria, respectively). The significance level of all analyses was set to 5%, and exact p values are reported.
Because no published costs associated with the inpatient treatment of CAP in Germany were available, sample size calculations were based on the following assumptions: supposed costs under supposition of a normal distribution of $2,185 and a SD of 50% ($1,095). The study was then designed to establish a difference of 15% of total costs ($328) between cohorts with an ␣ error of 5% and a ␤ error of 10% (minimal required sample size of n ϭ 235 in each cohort).
Results

Patients and Demographic Data
A total of 580 patients were included in the analysis (cohort M, 261 of 580 patients, 45%; cohort S, 319 of 580 patients, 55%). Demographic characteristics and findings on hospital admission are summarized in Table 1 . Patients in cohort M tended to be older, but no significant differences were found between cohorts for age, sex, and smoking status. There was a trend toward more frequent comorbidity in cohort M, with fewer patients free of an accompanying disease. This was, in part, due to the high incidence of diabetes mellitus in cohort M but was also true if only insulin-dependent diabetes mellitus was included as a definition (cohort M, 89 of 261 patients, 34%; cohort S, 33 of 319 patients, 10%; p Ͻ 0.001). However, severity of CAP was more often categorized into PSI classes IV-V in cohort S; however, mean PSI scores differed only by eight points on average (Table 1) . This is in contrast to the less frequent presentation of pneumonia-associated symptoms in cohort S compared to cohort M, such as cough, fever, general weakness, headache, and myalgia. A comparable proportion of both cohorts had to be treated in the ICU, and days spent there were also not significantly different.
Antibiotic Therapy
The type of antibiotic regimens used in the study are summarized in Table 2 . Monotherapy and sequential therapy were prescribed more often in cohort M. Aminopenicillin/␤-lactamase inhibitors, in combination with a macrolide, were the most common dual-antibiotic regimen in cohort S, but monotherapy was used in 65% of the cases (Table 2) . A ␤-lactam monotherapy was used in 172 of 319 patients (54%), and a combination of a ␤-lactam plus macrolide was administered to 75 of 319 patients in cohort S (24%). In cohort S, more patients had received an antibiotic before hospital admission, but the percentage of previously untreated patients was high in this study (473 of 580 patients, 82%).
Microbiology
A microbiological workup was not requested or not reported in 233 of 580 patients (40%), with a trend toward less frequent requests in cohort S (cohort M, 94 of 261 patients, 36%; vs cohort S, 139 of 319 patients, 44%; p ϭ 0.065). Among the positive findings in any microbiological sample, Streptococcus pneumoniae (n ϭ 45) was the most frequently identified pathogen, followed by Staphylococcus aureus (n ϭ 28) and Klebsiella pneumoniae (n ϭ 13). No further data were available to group these findings in terms of a definite or presumptive etiology.
Clinical Efficacy and Adverse Events
Overall clinical efficacy of antibiotic therapy was reported by the treating physicians as a success (528 of 580 patients; 91%), a failure (40 of 580 patients; 7%), or not assessable (12 of 580 patients; 2%).
When both cohorts were compared, no significant differences were found between cohort M (success, 242 of 256 patients, 95%) and cohort S (286 of 312 patients, 92%; p ϭ 0.208).
A total of 65 adverse events were documented during CAP therapy (26 events in cohort M and 39 events in cohort S), involving 25 cohort M patients and 39 cohort S patients. Of these adverse events, 13 of 26 events in cohort M and 38 of 39 events in cohort S were classified as serious adverse events (SAEs) and not study drug related. The rates of adverse events were 10% in cohort M and 12% in cohort S. All non-SAEs in cohort M were cases of diarrhea and were assessed as related to study drug administration. In cohort S, only one non-SAE, colon bleeding, was documented and not deemed related to the administered drug. Tolerability of the antibiotic treatments was generally good.
Length of Hospital Stay and Mortality
The mean length of hospital stay was 10.8 Ϯ 5.2 days, with a significantly shorter duration in cohort M (10.0 Ϯ 4 days) compared to cohort S (11.5 Ϯ 6 days, p Ͻ 0.001). The proportion of patients admitted to the ICU and the length of stay within the ICU were not significantly different between the two cohorts ( Table 1) .
Overall mortality was 48 of 580 patients (8.3%), with mortality being significantly higher in cohort S (36 of 319 patients; 11.3%) compared to cohort M (12 of 261 patients; 5%). Mortality was not significantly different when patients receiving ␤-lactam monotherapy (18 of 172 patients, 10.5%) were compared to those receiving a combination of a ␤-lactam antibiotic plus a macrolide (8 of 75 patients, 10.7%; p ϭ 1.00). On average, nonsurvivors died after 8.8 Ϯ 9 days, resulting in a significantly shorter hospital stay compared to survivors (11.0 Ϯ 5 days, p ϭ 0.005). A total of 16 of 48 patients died in the ICU (33%). When mortality was stratified according to the PSI, the following values were calculated: PSI classes I-II (0 of 143 patients, 0%), PSI classes III (6 of 116 patients, 5%), and PSI classes IV-V (42 of 321 patients, 13%). Among patients with PSI classes IV-V, there was a nonsignificant trend toward a lower mortality in cohort M compared to cohort S (cohort M, 9 of 119 patients, 8%; vs cohort S, 33 of 193 patients, 16%; p ϭ 0.061). In the multivariate logistic regression model, with mortality as a dependent variable, the five risk classes according to the PSI were the strongest predictors of death, with a risk ratio of 2.38 (95% confidence interval, 1.6 to 3.5; p Ͻ 0.001) per increase in class. Therapy with moxi- floxacin was also associated in this multivariable statistical model with a decreased risk ratio (0.43; 95% confidence interval, 0.21 to 0.85; p ϭ 0.015).
Costs Calculations
The standardized controller interviews revealed the following average staff and hotel costs: ward physician ($37.69 Ϯ 9.83/h); other medical staff ($11.33 Ϯ 3. Figure 1 shows the total costs according to the individual cost factors investigated in this study. Total median costs for diagnostics and nondrug therapy were $61 and $43, respectively. As expected from the study design, ranges were large and some patients did not receive any nondrug therapy. Median drug acquisition costs associated with the therapy of CAP were $124, with a significantly higher value in cohort M. The largest factors driving total treatment costs were expenses for staff and hotel; both were significantly lower in cohort M (Fig 1) . Figure 2 summarizes the total median treatment costs associated with hospitalized CAP according to PSI score on hospital admission. The median increased from risk classes I-III and leveled off for risk classes IV-V. This is, in part, due to the median values. Mean values were $1,253, $1,372, $1,638, $1,672, and $1,676 for the PSI classes I through V, respectively. However, because patients who died were only present in risk classes III or higher, and hospital stay for those patients was shorter compared to survivors (see above), total median costs were reduced. Total median costs were significantly higher in patients with ICU admission ($2,300; minimum, $372; maximum, $9,488) compared to non-ICU patients ($1,242; minimum, $127; maximum, $6,325; p Ͻ 0.001). The multivariable analysis revealed the length of hospital stay (␤ ϭ 0.797, p Ͻ 0.001) and ICU admission (␤ ϭ 0.334, p Ͻ 0.001) as the two most important single determinants of total treatment costs. Risk class according to Fine score did not influence total treatment costs in this multivariable analysis. 
Discussion
The major findings of this study were as follows: (1) median direct costs of treating patients hospitalized with CAP in Germany were $1,333 per case; (2) major contributors to the total direct costs were expenses for staff and hotel; (3) major determinants of total costs were length of hospital stay and ICU admission; (4) initial therapy with moxifloxacin was highly effective in the treatment of patients hospitalized with CAP; and (5) higher drug acquisition costs in cohort M were compensated for by a shorter duration of hospitalization. To our knowledge, this is the first study to prospectively investigate the costs of CAP treatment from the hospital perspective. So far, only data calculated from the claims of the hospitals or insurance companies were available. These claims do not reflect the direct costs of the hospital and cannot be used to give complete insight into the effectiveness of therapy. Colice and coworkers 10 estimated costs of inpatient CAP treatment from a database of employer administrative claims in the United States and reported substantially higher figures ($10,227 Ϯ 15,342). The major differences between their data and the values calculated in our study are of a methodologic nature, as this investigation calculated the costs from the hospital perspective. Therefore, the results of Colice and associates 10 reflect only the higher treatment costs. Interestingly, the SD in the study by Colice et al 10 indicates the large range of costs that may be associated with the treatment of patients hospitalized with CAP. To avoid bias by cost outliers and extremes, median values were used in all comparisons. However, this study 10 was able to approximate the previously published data by Bartolomé and associates, who investigated the costs of CAP in a population-based European study. In this study, a total of 224 episodes of CAP were included, and of those 134 patients (60%) were treated in the hospital. The average cost estimate given in the study by Bartolomé et al 7 for hospitalized CAP was $1,697 Ϯ 592 and apparently relates closely to the mean figure calculated in the current multicenter study (mean Ϯ SD, $1,581 Ϯ 1,013). Nevertheless, as in the study by Colice and coworkers, 10 these figures do not allow calculation of direct costs from the hospital perspective and therefore do not allow an evaluation of the profitability of drug therapy. They do, however, reflect the narrowing standard of care in the European Community because outcome variables, such as length of hospital stay, morbidity, and mortality, were comparable between these two trials. 7 In contrast to the study by Bartolomé et al, 7 this study was able to identify length of hospital stay and ICU admission as the two most important single predictors of resource utilization in the treatment of patients hospitalized with CAP. This Costs were calculated for initial IV moxifloxacin therapy (cohort M) and compared to a nonstandardized therapy (cohort S). All comparisons were made with the Mann-Whitney U test, and exact levels of significance are given. Since bars indicate median values, statistically significant differences may occur in comparisons with identical median; therefore, values and range are also reported.
is an important finding and may help to guide inpatient treatment of CAP in the future. The study by Bartolomé et al 7 could not identify length of hospital stay as an independent predictor of total treatment costs. This is most likely due to the smaller sample size and the fact that the Spanish study used official figures, rather than exact calculations based on individual controller interviews as in the current study. Even so, Bartolomé et al 7 calculated 15% of the total treatment costs-including inpatients and outpatients-to be associated with intensive care treatment, supporting ICU admission as the second important determinant of treatment costs, as was confirmed in the present study. 7 This investigation found hotel and personnel costs to be the two major contributors to health-care resource utilization in hospitalized CAP patients. German hospitals have a high standard of care, with most wards equipped with two or three bedrooms, which increases hotel and staff costs. Nursing accounted for two thirds of the total personnel costs because wards outside the ICU are staffed 24 h/d with nurses, but doctors are available on average 8 h/d with emergency care outside office hours. There is also a trend in Germany to cut costs by reducing nursing staff during night shifts, but this will eventually affect the quality of patient care. 11 Since hospitals are in close competition and individual accommodation and quality of care are important factors for the selection of a hospital, it is unlikely that average costs for personnel and hotel can be reduced. Therefore, length of hospital stay is the most important single variable tackling hotel and personnel costs. Fine and coworkers 12 investigated the importance of a reduction of length of stay for patients hospitalized for CAP. The mean length of stay was 8.2 Ϯ 5.4 days in US hospitals, and revealed considerable savings of up to $680 (from the third-party payer perspective) if the length of stay could be reduced by a single day. The length of stay in the current study was determined under reimbursement conditions on a lump sum-per-day basis. The German mean length of stay shows a remarkable difference of approximately 2.5 days compared to the United States. Since diagnoses-related groups will be the basis of reimbursement for all hospitals outside the university, it is expected that the length of hospital stay will decrease in the near future. However, it has to be kept in mind that all studies calculating costs associated with hospitalized CAP in the United States found much higher expenses for the individual episode. 10, 13 Early patient discharge requires an efficient infrastructure usually associated with increases in administrative overhead costs. Woolhandler and associates 14 calculated that administration accounted for up to 31% of health-care expenditures in the United States. Optimization of treatment and/or discharge pathways should, therefore, be performed in an integrative manner among physicians, nursing, and administrative staff to ensure that savings in one field do not result in higher costs for others. 15 The newer fluoroquinolones, and particularly Figure 2 . Median treatment costs associated with hospitalized CAP according to PSI on hospital admission (in US dollars). The median increases from PSI risk classes I-III and levels off for PSI risk classes IV-V. This is in part due to the nonnormally distributed costs and the consequent display of median values, but it is also due to the fact that nonsurvivors had a shorter treatment duration and were present only in PSI classes III-V.
moxifloxacin, have been shown to induce faster symptom relief and shorten hospital stay. In a randomized controlled trial, 16 CAP patients receiving moxifloxacin had a shorter time to resolution of fever (median time, 2 days vs 3 days) compared to amoxiclav with or without clarithromycin. The mean duration of the hospital stay was 9.49 Ϯ 7.29 days for the moxifloxacin group (n ϭ 301) and 10.41 Ϯ 7.49 days for the comparator group (n ϭ 321). The duration of the hospital stay, however, was not the subject of formal statistical testing in the study by Finch et al 16 and was planned for descriptive analysis only. In contrast, length of hospital stay was an outcome variable in the present study and was shortened by almost 1.5 days for patients receiving initial moxifloxacin therapy. Early discharge was not standardized due to the naturalistic design, but the shorter hospital stay associated with moxifloxacin is most likely due to the faster symptom relief associated with moxifloxacin therapy. 16 In a Canadian study 5 comparing two treatment pathways involving levofloxacin, length of hospital stay and duration of IV treatment could also be shortened. However, this effect was not attributed to the use of fluoroquinolones alone because the major intervention was introduction of a treatment pathway and not antibiotic therapy. Although drug acquisition costs were significantly higher in the moxifloxacin cohort, they did not influence the comparison of the total costs. While this is likely to be the result of the shorter hospital stay in this cohort, it might also be attributed to the higher nondrug costs in cohort S associated with the high proportion of IV therapies. 17 Previous studies 6, 18, 19 have shown that an early switch from IV to oral therapy is safe and cost-effective, even in severe CAP. Early switch from IV to oral moxifloxacin has been shown to be efficient and economic. 6, 18 Our study confirms that this is well received in clinical practice, because the switch rate in cohort M was significantly higher compared to the nonstandardized cohort.
Microbiological workup was not standardized in our study, as it would have influenced cost calculations. The costs were not significantly different between the two cohorts, and further reduction of diagnostic costs can probably not be achieved. 20 While costs may become more important for the economic survival of hospitals, effective treatment remains the primary focus. We therefore included standard measurements of treatment efficacy and safety in the study design. Clinical outcomes were generally favorable, and there were no significant differences between the two patient cohorts. Overall mortality was 8%; however, we found higher mortality rates in PSI class III compared to PSI classes IV and V. It is well known that the PSI tends to underestimate the severity in young individuals, probably because it was intended to identify low-risk patients. Our sample size is, however, too small to draw any definitive conclusions from this observation. Mortality was significantly higher in cohort S (11%) compared to cohort M (5%). This observation was made in an earlier randomized comparison but did not reach statistical significance. 16 Adding a macrolide to ␤-lactam monotherapy has been associated with a lower mortality, for example in bacteremic pneumococcal disease. 21 However, in the current study, the proportion of patients who died was not different when patients receiving a ␤-lactam monotherapy were compared to patients who received a combination of a ␤-lactam and a macrolide. It is, therefore, unlikely that monotherapy with a ␤-lactam in cohort S biased the comparison between the cohorts. Nevertheless, it is very important to interpret these findings with caution, as more severe CAP cases were enrolled in cohort S, and other studies failed to report a significant difference between moxifloxacin and nonstandardized treatment. 22 Nevertheless, when data in the current study were stratified according to PSI risk classes in a multivariable analysis, therapy with moxifloxacin was still associated with better survival.
A possible limitation of this study is the observational design and the lack of randomization. Since cost measurements were the primary objective of this study, a controlled clinical study with a restricted patient population and increased social and medical care would not have yielded realistic data. The transfer of results of clinical efficacy to daily practice (clinical effectiveness) is problematic, and therefore the naturalistic design was chosen for the study design. Benson and Hartz 23 found a good correspondence between clinical results from both randomized clinical trials and observational studies after conducting a meta-analysis involving 19 different indications trials. Since mean PSI was significantly different between the two cohorts, one might argue that the comparison between the two cohorts was biased. However, this difference was small and our major findings were confirmed in multivariable analyses including PSI. Patient discharge was not standardized due to the design of the study. The shorter length of stay within the moxifloxacin cohort may have, therefore, been influenced by other confounding factors including the availability of sequential IV/oral therapy.
In conclusion, this study provides cost estimates for the treatment of patients hospitalized with CAP. The major determinants of costs were length of hospital stay and ICU admission, whereas costs for personnel and hotel were major contributors to the www.chestjournal.org CHEST / 128 / 4 / OCTOBER, 2005 direct costs. Initial antibiotic therapy with moxifloxacin resulted in high clinical efficacy with a trend to lower direct costs and the patient benefit of earlier discharge from the hospital.
